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The Nissen Fundoplication 
F. Henry Ellis, Jr. 
Anatomic repair of hiatal hernias, as originally champi- 
oned by Harrington’ and Allison,2 has long since been 
replaced by more physiologically based procedures as a 
result of increased awareness that gastroesophageal 
reflux (GER) is the result of a physiologic abnormality 
not an anatomic one. A variety of antireflux procedures 
are now available to the surgeon treating this disease, 
and the most widely used in the United States are the 
Nissen, Belsey and Hill procedures. Partial wraps such 
as the Dor. Toupet, and Guarner operations are more 
commonly used in South America and Europe. Of all 
these procedures, there is abundant experimental3 and 
clinical evidence”.‘ that the Nissen 360” wrap provides 
better control of GER than any of the other procedures. 
The technique of its performance will be described in 
this chapter. 
History 
First a word about the origin of the “Nissen” proce- 
dure. Because the operation as originally described by 
Nissen” has undergone many  modification^,^ the term 
means different things to different surgeons. As origi- 
nally described by Nissen, the gastrohepatic omentum 
was divided. The short gastric vessels were not divided, 
and a long segment of the esophagus (6 cm) was 
wrapped, approximating the posterior and anterior 
walls of the stomach with four or  five interrupted 
sutures, one or more of which also incorporated part of 
the anterior wall of the esophagus. All of this was 
performed with a large bore indwelling esophageal 
stent. No mention is made in his original report of 
narrowing the esophageal hiatus by suture approxima- 
tion of the crura posterior to the esophagus. 
The technique to be described is a modification of 
Nissen’s original procedure in the following respects. 
The gastrohepatic momentum is left intact. The short 
gastric vesst:ls are ligated and divided, as is the posterior 
gastric artery, and a short segment of esophagus (1.5 cm 
to 2 cm) is wrapped loosely with the previously mobilized 
stomach, following which the esophageal hiatus is narrowed 
posteriorly with 1 or 2 interrupted nonabsorbable sutures. 
Attention to the technical details of the performance 
of the operation is important because faulty technique 
accounts for a high percentage of postoperative fail- 
ures. Equally important is to establish a correct diagno- 
sis, because an incorrect initial diagnosis or the inappro- 
priate use of the Nissen wrap accounts for a significant 
percentage of postoperative failure requiring reopera- 
tion. However, before the operative maneuvers re- 
quired in the performance of a Nissen procedure are 
detailed, a preliminary discussion of diagnosis and case 
selection is essential. 
Diagnosis 
The classical symptoms of GER are well known, includ- 
ing heartburn accentuated by positional factors, such 
as bending and recumbency, and regurgitation, particu- 
larly nocturnal regurgitation, occasionally accompa- 
nied by choking and “asthmatic” wheezing. Dysphagia 
is a late symptom, developing after scarring has oc- 
curred with narrowing of the esophageal lumen. Signifi- 
cant hemorrhage is a rare symptom. It is essential that 
the symptoms of GER are distinguished from regurgita- 
tion due to obstruction at the cardia as in stricture, 
esophageal achalasia, or  cancer. Patients often, and 
physicians sometimes, confuse the two symptoms, which 
a careful history will help to differentiate. 
Preoperative laboratory studies should include con- 
trast radiography of the upper gastrointestinal tract, 
endoscopy, esophageal motility studies, and 24-hour pH 
testing. While roentgenographic evidence of GER may 
be demonstrated in most individuals if aggressive maneu- 
vers are used by the fluoroscopist, its spontaneous 
occurrence during a contrast study is significant. Like- 
wise, endoscopic evidence of ulcerative esophagitis in 
the absence of known ingestion of caustic material or 
medications injurious to the esophageal lining strongly 
support the diagnosis of GER. Esophageal manometry 
discloses a hypotensive lower esophageal sphincter 
(LES) in most but not all cases with GER. The study, 
however, is important in providing evidence of normal 
peristaltic activity, which is essential if a 360” wrap is to 
be performed, because postoperative dysphagia may 
result in the absence of normal peristalsis. Objective 
documentation of GER, however, is only possible by 
24-hour pH monitoring and is an essential part of the 
preoperative worltup of patients whose symptoms are 
atypical or  in whom the diagnosis of GER is unclear. 
Patient Selection 
Proper patient selection is essential for good results to 
be achieved after the Nissen operation. Current medical 
therapy, including Hz blockers and proton pump inhibi- 
tors, control the symptoms of GER in most patients. 
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Surgery should he nntlertaken only when symptoms 
persist after a prolonged (3 to 6 months) interval of 
intensive medical therapy or  when encloscopic evidence 
of esophageal ulwration persists despite temporary 
alleviation of symptoms. Some patients, when given the 
option, may prefer an operative approach to control the 
symiltoms rather than face a lifetime of per oral 
mrtliration. While some surgeons have adopted a more 
aggrvssive approach to the management of GER associ- 
ated with Barrett's esophagus, I Mieve  that the same 
indications for surgery should he applied to patients 
with this disease as to other patients with GER, Iiecause 
antireflux operations fail to achieve predictable regres- 
sion of the ahnormal nincosa and (lo not Imevrnt 
s u l ~ v ~ u e n t  malignant transformation.8 The exception 
is a patient with high-grade dysi)lasia/carcinonia in situ 
who .;houlti he treated h y  resection. 
Failurv of GER control after fundoplication of a 
transmural fihrous stricture at the esophagogastric 
jnnvtion has discouraged me from applying this tech- 
nique to these patients. They often have some esopha- 
geal shortening and are hetter treated h y  an esophageal 
lengthening 1)rocedw-e (Collis gastroplasty) with a Nis- 
sen wrap performed over the newly formed gastric tube 
rather than around the strictured area of thr distal 
esophagus. A similar approach is required in patients 
with a shortened esophagus without stricture, hecause 
the performance of an intrathoracic fundoplication 
leaving the wrap within the chest may lead to potential 
complications common to a paraesophageal hiatus her- 
nia and is inadvisable.9 
Finally, a Nissen total wrap should he avoided in 
patients with poor esophageal peristalsis in view of the 
obstructive symptoms that may oc(*nr pstoperatively. 
As intlicatecl above, preoperative manometry can iden- 
tify the patients in whom a partial wrap of the Belsey, 
Dor, or  Toupet variety are more appropriate. Contro- 
versy continues regarding the need for an antireflux 
procedure in a patient with a paraesophageal hiatus 
hernia. In my opinion, this addition to an anatomic 
repair of surh a hernia is only indicated when the 
presence of GER can lie clocumentecl preoperatively, 
which is only true of a minority of such patients. '" 
Figures 1-1 through 1-4 depict the performance of a 
transabdominal fundoplication. 
1-1 A iniclline upper al,tlominal incision is the preferred approach for performance of an abdominal funrloplication. IJse of 
a self-retaining retractor such as the Buckwalter retractor greatly facilitates the exposure. Mobilization of the left lobe of the 
liver to expose the esophageal hiatus is essential and is accomplished hy dividing the triangular ligament (A) which exposes the 
csophageal hiatus to allow reduction of a hiatus hernia, if present, and incision of the phrenosephageal nieml,rane (B). 
(Reprodiired with permission of the Lahey Clinic.) 
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1-2 Thc esophagus is freed from its hiatal attachments, with care h i n g  taken to preserve the vagus nerves, and enc*irclecl 
with a penrose t h i n  to facilitate esophageal mobilization so that 3 to S cm ofthe distal esophagus lies frerly within the ahdomen. 
Mobilization of the gastric fundus requires ligation and division of the short gastric vessels. Placement of a moist pack behind 
the bpleen relieves tension on these vessels permitting their safe division (A). (Reproduced with permission of the Lahey Clinic.) 
In order to romplete its mohilization so as to permit performance of a loose “floppy” wrap, the posterior gastric. artery arising 
from the splenic. artery’ ’ also nsually requires ligation and division (B). 
1-3 After cwmplete mohilization of the gastric fundus, a large probe (No. 46-S2F Maloney dilator) is introtlucetl transorally 
h y  the anesthesiologist and passed into the stomach before performing the wrap. This is accomplished by passing the mohilized 
gastric- fnndus behind the esophagus using the right hand as illustrated and grasping the fundus to the right of the esophagus 
with a Babeock damp (A). Two #O nonahsorbahle sutures approximate the adjacent seromnscular layers of the gastric fundus 
anterior to the esophagns over a distance of 1.5 to 2 cm, incorporating superficial layers of the underlying esophagus (B). 
(Keproduc.ed with permission of the Lahey Clinic.) 
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1-4 The wrap is completed by placing a few fine nonabsorbable sutures between the previously anteriorly placed fundal 
sutures. Similar sutures are used to approximate the collar of the gastric wrap to the underlying esophageal wall to maintain its 
proper position (A). The wrapped esophagus with the indwelling probe still in place is then elevated to permit approximation of 
the hiatal crura posteriorly with two or more nonabsorbable sutures to prevent cephalad migration of the wrapped esophagus 
into the posterior rnediastinum (B). (Reproduced with permission of the Lahey Clinic.) 
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2-1 The transthoraric procedure is performed via a left thoracotomy through the bed of the nonresected 8th rib, the angle 
of which may be divided for additional exposure. The distal esophagus is mobilized and encircled with a penrose drain (A), and 
the peritoneum and pleura overlying the esophagogastric junctional area are incised to permit arress to the peritoneal cavity 
and gastric. fundus (B). 
2-2 Mobilization of the gastric fundus is facilitated by tension on a Babcock clamp placed at  the apex of the crural sling and 
ligating and dividing several short gastric vessels (A) as well as the posterior gastric artery as described for the transahdoniinal 
approach. This permits enrirclement of the distal esophagus, now containing a large bore Maloney dilator by the completely 
mobilized and redundant gastric fundus (B). 
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2-3 The plication is performed b y  placement of sutures in the acljatent seroniuscular walls of' the fundus rompletely 
surrountling the distal 1.5 to 2 cm of the esophagus (A). The wrapped esophagus is placed intra-ahdominally and the hiatal 
orifice narrowed posteriorly with 2 or more nonaltsorhable sutures as in the transabdominal approach (1 ). 
SURGICAL TECHNIQUE: 
TRANSTHORACIC FUNDOPLICATION 
While the abdominal approach is preferred when per- 
forming a Niswn fundoplication, under certain circum- 
stances a transthoracic approach is appropriate. I use 
this approach when there has been a previous left 
thoracotoniy in order to more safely mobilize the distal 
esophagus. It should also be the preferred approacah if 
there is radiographic and/or endoscopic evidence of 
eqophageal shortening that might require an esophageal 
lengthening procedure such as a Collis gastroplasty to 
allow intra-abdominal placement of the wrap. A Nissen 
fundoplication should never be left within the chest 
because of the complications that may ensue.y Figs 2-1 
through 2-3 describe the performance of a transtho- 
racw fundoplication with placement of the wrap within 
the abdomen. 
COMMENTS 
Reports of rlinical results following the Nissen fundopli- 
cation are numerous with hospital mortality rates 
approacahing zero and overall good to excellent clinical 
results in from 8070 to 90% of patients. A study by 
DeMeester et al. comparing the results after Nissen, 
Belsey, and Hill procedures found the Nissen fundopli- 
ration 10 1)e superior to the others in restoring LES 
function and preventing GER,4 findings confirmed by 
other comparative stuclies.5.'2 Undoubtedly, the largest 
reported series of Nissen fundoplications is that of 
Rossetti and Hell.'" Some of these procedures were 
Rossetti's modification of the original Nissen operation, 
which differs from the one d e s c r i l ~ l  in this chapter. 
Long-term follow-up of S90 patients with uncomplicated 
GER disclosed that 87.S% were free of symptoms. The 
report of DeMeester and colleagues is a more objective 
evaluation of the operative procedure as described in 
this chapter and involved 100 consecutive patients with 
GER without stricture or  motility abnormalities. l4 The 
operation was 91% effective in controlling symptoms of 
reflux during a follow-up period of up to 10 years. My 
experience involving 241 fundoplications, of which 157 
were of the type described in this chapter, relieved 
reflux symptoms permanently in more than 90% of 
patients.I5 One fourth of the procedures were re- 
operations, and these patients experienced less satis- 
factory results than those after primary procedures. 
Even more significant is a study involving a long-term 
randomized comparison of the results of medical therapy 
with those after a Nissen fundoplication, which disclosed 
that surgery was s@icantly more effective than medical 
therapy in relieving symptoms and endoscopic: s i p s  of 
esophagitis. l6 
Although these reports are generally extremely favor- 
able, the procedure is suhject to complications if 
patients are not properly selected and if attention to the 
technical details are not adhered to meticuously. While 
it is difficult to determine the percentage of patients 
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H ho recpiw rcwperation after a failed Nissen prore- 
(lure, it is said to range from 49% to 6%." I have 
recently rwiewed my experience with re-operations 
after failed antireflux procedures, most of which were 
of the Nisstw type.'8 There were 101 such re-operations 
hetwtw~ January 1970 and January 1994 on patients 
who had previoi~sly undergone 160 upper gastrointesti- 
nal tract proctdures. Eight of these 101 patients had 
their initial antireflux procedure on my service. Two- 
thirds of the patients experienred failure for technical 
reasons. 'l'oo tight a wrap was the most common 
tec*hnical inishap antl let1 to postoperative tlysphagia in 
11 patients, rtvwrrent reflux in 6, and the "gab ld0at77 
synclronie in 4. Seventeen patients had persistent reflux 
clue to an inaclequate wrap. A paraesophageal hiatus 
hernia tle\elopecl in 13 patients hecause of failure to 
narrow the esol~hageal hiatus posterior to the esophagus 
after performance of the wrap, and a "slipped" Nissen 
was tliagnosetl in 12 patients, a complication which, in 
my opinion, is due to wrapping the stomach rather than 
the esophagus, usnally in a patient with a short esopha- 
gus hiatus hernia, rather than true slippage of the 
original wrap. Two patienis experienced perforation at 
thc time of the wrap. The remaining third of the 
operations failed hecause of an incorrect diagnosis or  
inappropriate application of the procedure. Regurgita- 
tion 1)ecause of a motility disorder was misinterpreted 
as gastroesophageal reflux in 22 patients, 16 of whom 
had achalasia, 3 diffuse esophageal spasm, and another 
3 sclerodemia. Inappropriate use of the wrap in pa- 
tients with a panmural fihrous stricture or a wrap left in 
the chest ~)ostoperatively in patients with a shortened 
esophagus awountetl for 10 other complications of the 
Nissen funcloplic.ation. Four antireflux procedures failed 
for nnc.lassifiable reasons. Gastric ulceration, which 
has heen reported as a coniplication of the Nissen fundopli- 
cation,'" was not encountered in this group of patients. 
The selthction of an appropriate reoperative proce- 
dure after a failed antireflux operation remains contro- 
versial hut should be individualized to the particular 
needs of earh patient and will not he addressed in this 
report. Suffice it to say that the results of reoperations 
mi patients wii h prior failed antireflux procedures are 
less good than primary operations for GER. Those 
recpiring reoperation because of an initially incorrect 
diagnosis or the inappropriate application of the antire- 
flux procedure had a better rate of improvement (92%) 
than those who required reoperation because of an 
error in .curgic.al technique (75%). 
In order to avoid the need for reoperation after a 
Nissen fundoplication, patients should be selected care- 
fully and certain technical aspects of the operation must 
be ohserved. When these rtvwmmcndations are fol- 
lowed, satisfactory and permanent relief of symptoms of 
GER can he achieved in more than 90% of patients. 
Postoperative symptoms of persistent or recwrrent reflux, 
dysphagia, antl "gas hloat" synclronie are extremely rare 
and few patients should require reoperation. 
REFERENCES 
I IIali i i igton SW DldphraglIldtlC h r i ~ i l d  At-rh ?Utg I6 686-415, I')28 
2 Allison R I<rflllx vsopllagit i~,  5ltcIttlg hlrltdl hrl llld dlltl  dndtotily of 
3 
4 
5 .  
6 .  
7 .  
8 .  
9. 
in .  
11.  
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
